For proper adhesion of dental composites dentin should be etched with acids prior to the application of dental primers and/or adhesives. The etched and rinsed layer of dentin consists mostly of a collagen network in water. Modern dental adhesives exhibit better bonding to wet dentin [1]. Therefore, if the demineralized layer is dried before adhesive application, the clinical performance of the composite may be compromised.
For proper adhesion of dental composites dentin should be etched with acids prior to the application of dental primers and/or adhesives. The etched and rinsed layer of dentin consists mostly of a collagen network in water. Modern dental adhesives exhibit better bonding to wet dentin [1] . Therefore, if the demineralized layer is dried before adhesive application, the clinical performance of the composite may be compromised.
Five specimens of human dentin were etched for 15 seconds with 37% phosphoric acid and another five specimens with 10:3 etchant (10 parts citric acid to 3 parts ferric chloride in water). After etching, each specimen was washed with water for 30 seconds and immediately split (to have the profile of the etched layer for observation), placed in a field emission ESEM (XL30, FEI Company, OR USA) and observed at 5.6 Torr pressure and 5˚C. For each specimen, the 3 different fields of view were photographed immediately after pumping was finished, and 10, 20, 30 and 40 minutes later. Then the specimen was completely dried (at 8˚C and 0.1 Torr for 10 minutes) and final set of micrographs was taken. Micrographs of dehydrating dentin were superimposed with the original micrograph of the same area (Fig. 1a) , so that the decrease of the etched dentin area (black shade on fig. 1b ) and the original area (black plus gray shade on fig. 1b ) could be determined and measured. Statistical tests were performed at p≤0.05. Results of measurements are presented in a Table 1 . An analysis of variance with repeated measures showed significant effects for Time, Etchant, and the interaction of Time and Etchant. The height of the demineralized zone decreased as drying time progressed. Demineralized zones were consistently larger for the 10:3 etchant, and also showed greater rates of collapse than the phosphoric acid treated specimens. Thickness change was greatest in the first 10 minutes in the ESEM chamber. Drying specimens after 40 min exposure to the ESEM chamber lead to additional shrinkage, indicating that even after 40 min specimens were not completely dehydrated. A smaller shrinkage of the dried demineralized layer created with the 10:3 etchant could be the result of stabilization by ferric chloride of the collagen network.
Profiles of the etched layer of the specimens, dried in the ESEM chamber (Fig. 2a) , did not show the collagen network as did the specimens dehydrated in gradated alcohol solutions (Fig. 2b) . The micrograph of the air-dried specimen (Fig. 3a) showed an amorphous layer on top of collagen fibers in contrast to the previously observed surface layer (Fig. 3b) , consisting of collagen fibers [2] . The amorphous layer could consist of dried proteins from the dentin, which could completely hide underlying collagen fibers and form a featureless surface (Fig.4a ) in contrast to specimens dehydrated in alcohol, where the proteins are washed out (Fig.4b ). An earlier assumption that this layer is created by destruction caused by surface tension [3] can not explain the reversible character of the layer formation, i.e. dehydration in alcohol of the specimen dried in the ESEM for 40 minutes (Fig. 4c) dissolved the protein layer and presented the same surface structure as initially dehydrated specimens [4] . 
